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Client

# * Client_Id

is involvedn

.
-
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7
is involved isr’
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involves /Khres

Order_Signed_Client_Freight

# * Order_ID

Client

Columns
PK : clientld : int
FK1: freightld : int

Freight )

Rail_Wagoon

# * Rail_Wagoon_ld
* m3Value

Airplane

# * Airplane_Id

* Tare_Weight_Ton * amValue

* Type_Wagon * emValue

# * Freight_Id

oAb Freight

* cmValue

Ship

# * Ship_ID
* m3Value

* m3Value

i

I

Freight
Columns
PK : freightld : int
fright_Lenght : decimal
fright_width : decimal

\YRail_Wagoon ,}VAirplane
\ 7
7/

\
4
has \‘has /

Supllier
# * Supliier_Id

Truck
# * Truck_ID

* LoadVolume_Code
* Max_Payload_Ton

Bsb.2. dsh3gMol wosasds (Barker ER view)

Airplane
Columns
PK : airplaneld : int
door_Width : decimal

door_height : decimal
FK1 : supllierd : int

Rail_Wagoon

Columns

PK, FK1: clientld : int
PK : orderD : int

FK2 : freightld : int

Order_Signed_Client_Freight

Ship
Columns

PK : shipID : int
load_Capacity : decimal

FE1 : supllierdd : int
volume : decimal

Supllier
Columns

PK : supllierid : int
FK1: freightld : int

Columns

PK : rail_Wagoonld : int
< load_Capasity : decimal
typeWagon : char

FK1 : supllierdd : int

tare_WeightTon : varchar

Truck
Columns
PK : truckID : int
max_PayloadTon : varchar

loadVolumeCode : char
FEL : supllierd : int

6sb.3. 3063938 g0 bgds (ER Model)
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Freight is an entity type.
Reference Scheme: Freight has Freight_Id.
Reference Mode: .1d.

Fact Types:

Freight has Freight_Id.

Freight is convayed by Supllier.
Supllier carries Freight.

Freight has Freight_Lenght.
Freight has Freight_width.
Freight has Freight_weight.
Client has Freight.

Order was signed with Client for transportation Freight.

Client is an entity type.

Reference Scheme: Client has Client_Id.
Reference Mode: .Id.

Fact Types:

Client has Client_Id.

Client has Freight.

Order was signed with Client for transportation Freight.

Each Client has exactly one Freight.
It is possible that more than one Client has the same
Freight.

Supplier is an entity type.

Reference Scheme: Supllier has Supplier_Id.
Reference Mode: .Id.

Fact Types:

Supllier has Supplier_Id.

Freight is convayed by Supplier.

Supplier carries Freight.

Supplier has Ship.

Supplier has Rail_Wagoon.

Supplier has Truck.

Supplier has Airplane.

Order is an entity type.

Reference Scheme: Order has Order_ID.
Reference Mode: .ID.

Fact Types:

Order has Order_ID.

Order was signed with Client for transportation Freight.

For each Order and Client,that Order was signed with
that Client for transportation at most one Freight.
This association with Order, Client provides the
preferred identification scheme for
OrderWasSignedWithClientForTransportationFreight.

Truck is an entity type.

Reference Scheme: Truck has Truck_ID.

Reference Mode: .ID.

Fact Types:

Truck has Truck_ID.

Truck has LoadVolume.

Truck has Max_Payload.

Supllier has Truck.

Each Supllier has some Truck.

For each Truck, at most one Supllier has that Truck.
It is possible that the same Supllier has more than one
Truck.

Airplane is an entity type.

Reference Scheme: Airplane has Airplane_Id.
Reference Mode: .1d.

Fact Types:

Airplane has Door_height.

Airplane has Door_Width.

Airplane has Airplane_ld.

Supllier has Airplane.

Each Supllier has some Airplane.

For each Airplane, at most one Supllier has that Airplane.
It is possible that the same Supllier has more than one
Airplane.

Ship is an entity type.

Reference Scheme: Ship has Ship_ID.
Reference Mode: .ID.

Fact Types:

Ship has Ship_ID.

Supplier has Ship.

Ship has Load_Capacity.

Ship has Volume.

Each Supplier has some Ship.

For each Ship, at most one Supllier has that Ship.
It is possible that the same Supllier has more than one Ship.

Rail_Wagoon is an entity type.

Reference Scheme: Rail_Wagoon has Rail_Wagoon_Id.
Reference Mode: .1d.

Fact Types:

Rail_Wagoon has Rail_Wagoon_Id.

Supplier has Rail_Wagoon.

Rail_Wagoon has Type.

Rail_Wagoon has Load_Capasity.

Rail_Wagoon has Tare_Weight.

Each Supllier has some Rail_Wagoon.

For each Rail_Wagoon, at most one Supllier has that
Rail_Wagoon.

It is possible that the same Supplier has more than one
Rail_Wagoon.
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339360 dox by, dowgdmemo  ER-3mgmols dglsdsdolsr, Lolggds a3sdmasls DDL-gsoemls
(Bebszgd0s s g0l 96s), Gedgmoai h3gb Fgdmbggzedo  asdmoggbgds SQL Server-dsbols sbsggdoe

[7]
2.2. 906339803 33Bslmsb dndsmdols obBgMggoliol s390s

dnemBodmesmn®o  asesbomzgdols dsbols ©s3Gmgddgdols @s dolo DLL-gsoemoo SQL Server
2012-30 Ggomobsool Bgdoga, bodoos sogel dmdbstgdeol ob@geggolol Semamsds Visual
Studio.NET 2013 o6j3606bm 3069380 ms3tmasdgdols dodGowmmo Bgfimmngools gsdmgibgbon,
Geaméoiss WPF (Windows Presentation Foundation) [8,9]. 30d6omammo 8)9d6memanals 3063953308
amolibdmdls, Gmd 53 dgnmmmngoon Bgbsdmadgmas Gmant gobemmbol, slggg 3g3-s3magsgagdals
53988 (Bgqaqdo s0bebgds 306mmlols gm@dsby o6 GMdgmody 0bBg@bgd) deenbg@do).

0330830639mse  Lagodms sbsmmo 3Gmgddol d9dbs Visual Studio.NET-8o, 89dmga g0 hggbo
dmbszgdoms  dsbol dogMmgds 83 3GgdBmsb. 39-4 bobabbg 6sB3zgbgdos  dsBol dogMmmgdol (Data
Connections) 36mgen®s. 3sbsbemegds Lg®zg®ols Lsbgmo (dsasmomse, GTU-205a-09) s soéhgss
3sldo dmbs39dms 3sbol Labgemo (MultiModalTransport), degel OK @s dgogas0 d0g0om98m 6sbsbols
Server Explorer-8o s Airplane, Client, Freight \b3s (3beogmagdls.

Add Cennection 4 * E‘ Server Explorer v X
, , _ ¢ IRIEED -l v
Enter information to connect to the selected data source or click "Change” to — .
choose a different data source and/or provider. ) =l 4 @® Data Connections
£ 4 % gtu-205a-09.MultiModalTrasport.dbo
3
: m 4 Tables
Data source: 2 b BB Airplane
|Microsoft SQL Server (SqlClient) | Change... = 4 B Client
SEMVEr name: a o ClientiD ‘f
= B Name
(GTU-205-09 v || Refresh & B Adress
- - g B Phone
Connect to a database = B Email
m
[ .
(®) Select or enter a database name: « B Fmgh,t
wofFreighttD  1*°
| e v ~| g Type
() Attach a database file: E Lenght
B widht
L B Height
/" B ClientiD
B OrderlD
b R Order_with_Client
b B Order2 with_Supplier
Advanced.. I EH RailWagen
I EH Ship
Test Connection “ Cancel b ER Supplier
BB Truck

656.4. 8cbs(398ms dsbals a393d0tgds C#.NET 366335 bonab

debs3gdoms  dsbols  (3bMomgdmsb  37dscmdols  0bBgegggolols Ldqgds  Fobslifsd  Fgmsbbdgdmemos
360aM339mo bolgadol demdbdsergdammsb. dmdbdscrgdgmls, Gmdgmdsiy o6 ool dmbszgdoms dobsbosb
39 3smds  E83OMaM33900ls 96gdals 3sdmygbadom (dsgsmomse, DDL @s DML), 35306 dobogols «beos
3030l ©asemmaBo  Ladyndsm  abBgeggolo, G™Igmo segomse  dgellrngmgdls dsbsdo  dmbsrsgdgdals
dg060l (Select) 6 (3bG0rgdols asbsbemgdol m3gMoz00dl (Add, Update, Delete).
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39-5 Bsbsbby 6shzgbgdos sbgmo 0bBgxgolol g@m-gMmo 35608680, G@IgemBog Fgbsdmgdgemas
dmdbdsr9dqemds, Geameyy dsbol sdobolig@sgmmds, asbsbm@ogmml msgolo gnbiiogdo (Ggeera®
dmbs39dms dsbslimsh Bmsmme (3emdols as®93g), sdx 9@, dsasmomse, jemogbdgdol dsbslomsb.

Gaotorbol JomonB@gdol Los

3006@0lilD B3om0 gnbiedsmo
308G a39m0: ClientID:
dobsdamomo:
Add Update Delete Clear

6sb.5. abgatgggoliols baogrnbBGszom dsgsemomols dsggdo

08 geddol obsobo sogqds Visual Studio. NET as658m80 WPF obligédgh@gdols 3s6gmols s
XAML-g60b  353mggb9800. Fgbsdsdolo gmeols g®sadgbdo dmigdnmos 1-gm moligobydo.
<-- ob@obgo—1:  XAML gsormo ------ >
<Window x:Class="WpfAppSQL_ListView.MainWindow"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"

Title ="®300009d0L 3096@&9gd0l Los"
Height="375" Width="520" Loaded="Window_Loaded" Background="White">

<GridView>
<GridViewColumn Header="3096¢0b_ID" DisplayMemberBinding=
"{Binding Path=ClientID}"></GridViewColumn>

<GridViewColumn Header="33560" DisplayMemberBinding=
"{Binding Path=Name}"></GridViewColumn>

<GridViewColumn Header="d0bsds6mo" DisplayMemberBinding=
"{Binding Path=Adress}"></GridViewColumn>

</GridView>
</Win&6ﬁ>

06 g5390L0T ge@dsbg Rsbl LisBox Lsdo Lggdoo gmogbdgdol Losdo ¢sdwegbody dmbs3dols
3990l sbs, Lsdo TextBox, Lsdgabo 6 @sbsdsgdgemo bBodmbols 3mbs3dg00ls Bslsfgdse s
mobo Button, 3s%s80 ULbgeeslbzs gmbjiogdol gbslbernmademse (Add, Update, Delete). Clear
mams 3o 33dmaggbgds dmbszgdoms gbsebo Bgdlddmdbadols gsls(dgbroasc.

bogodms  36ma®sdol  31dsmdals  memgogol  s3dma@sdgds CHNET gbs%g, 3g@dme  bos
st dgmmegdo, Gemdmgdags dcr93Labytgds Fgbsdedalio  moagms 3gd0ls 39 Jdggdom
aboz0smoBodgdgmo  degemgbgdols ©sdndsggdsls. gsbzabommae dsgsmramgdo.
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5353530 dmbs(3gdms 3Bl sbsemo  gemogbBo (6s6.6-3). Mbos Bgoglmlb  3mo0gbBol—a3st0,

30960 LID ©s dobsdseroo.

17 (§3oconjiob jrogbEotol bos

3rma3BEobID IS0

100 7% JF0 3amod

1032 ol 3edy Lyoon

111 zBmdormad] goa

133 3Imbmznab bodmb
150 FMapndm® Fraemod)E
155 Jabodans 356540

dobasdsHonn
FodnbaEmbo, »T0
Sacneydn, Ladsong g
datinto, baebg oo
JFpteEn, bedbjoma
LaB-og@ebgobzm, »T3
GrmbEm, 3obame

Ar10aBEnl a3afor

Anledsfonn: 3065, agbEE0

Pormmabi@ebodzormo 3090 | ClientlD:

Tl
Add | |

Update | |

Delete | | Clear |

655.6-5. sbymo Bsbafgeols

3830 (Add moms jom)

Bioonjiol 3eo]bE ol oo

3omnaBEollD BIE0

100 73 %0 Femoaod

103 olbazady Lyooy

111 Ehmdormad] oo

123 Smbrgoab Lodemb
150 Fagndmé 3rramadyF
155 Aahnbens Fab@asbg
200 \o‘ pormmalb@abodzormo

Bnlbsdstionn
3o dnbgEmbBn, »T3
daonmdn, bada@monz g™
Jamnbao, bamebayoo
A Rembao, Lemdb oo
Lab-ogabEnlzem, «0d
&b Eer, 3obams
376s, a3LEA0D

ArnBEob pRafio:

BnlLsdafHonn:

ClientlD:

Delete

656.6-3. sbymo RsbsfgMo sgdsds s BJbBdemlgde gsafdabros

Add - Ao 3ol 36macsdol BafbBo dmzgdymoas 33-2 oliBoba do.
/] == mal@obgo_2 — Add
private void btnAdd_Click(object sender, RoutedEventArgs e)

{

string Name = textBox1.Text;

string Adress = textBox2.Text;

string ClientID = textBox3.Text;

SqlConnection con = new SqlConnection(@"Data Source=GTU-205a-09;Initial

Catalog=MultiModalTrasport;Integrated Security=True");

con.Open();

SqlCommand comm = new SqlCommand("insert into Client(Name,Adress, ClientID) values(@Name,
@Adress, @ClientID)", con);

comm.Parameters.AddWithValue("@Name", textBox1.Text);

comm.Parameters.AddWithValue("@Adress", textBox2.Text);

comm.Parameters.AddWithValue("@ClientID", textBox3.Text);
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comm.ExecuteNonQuery();
con.Close();
ShowData();

1
'3850'33501 SqlCOI‘lI‘lECtiOI‘l B(?)éojmﬁom bggabo MultiModalTrasport 8m6o(338mo dsBolonsb

o3(§m3o(§ﬂﬁm ;30603'8014)36o, Bmg‘f\ﬂm SqlCommand —00m Bmﬁ)ooa@ggabo Insert (")38(4)08001) '3315&)‘3;::36&.

8] ShowData() dgoeos, Aemdgmo 9bebggmymals '33;33636015 sbobgel 0bBgeggoliol gm@dsby;
dolo '8315«56080150 C#—36m66o80h JOwo 6&6336360o 88'3 oliobg do.

/- golsgobgo_3 --- ShowData() ----
public void ShowData()
{
SqlConnection con = new SqlConnection(@"Data Source=GTU-205a-09;Initial
Catalog=MultiModalTrasport;Integrated Security=True");
con.Open();
SqlCommand comm = new SqlCommand("Select ClientID, Name, Adress
from Client", con);

DataTable dt = new DataTable();
SqlDataAdapter da = new SqlDataAdapter(comm);
da.Fill(dt);
listViewl.DataContext = dt.DefaultView;

dmbaszgdms dsbsbBo Lagodms Bgo(zzemml 0bgm@dszos, Ig3emdss 140- 30680l Rsbsfgg@do
(655.7-3). Lsgotrms Update mogns 30l 08361063985, Gedmols Eodbgo 39-4 moaliBobaBos dmzgdnemo.

B Bzocioytol 3eo)6E ol oo — O >
3rmalbEnbID AZaHo dolbsdaFHonon
100 3¢ )0 Foamoad 2 d0baEmbo, 2 T3
103 nla 3edy Lagoon Saonemdn, LadsHonggemm
111 pbmdopmad] goa Jamoba, Laogg®mabagoo
123 Smborgnab Lodme A b0, Lemak oo
140 ‘V AB s B s Beaad e b R L= Lo L= L [ Ly
150 Fazndm™ seramod LaB-omMasBzabzon, »33
155 Jebnodens gaBEs6g SrEmbBgm, gebamas
200 barm@malBabn3zoemra 300G 3358s, a3bES0a
ArmonBEol azafo: BB IABISBIm ClientID: 140
BnlLsdafionn: i e et
E Update 5 | Delete | | Clear |

655.7-5. 3ebs399900L Bgzzems — dabol asbsbmgds (Update moms jom)

/-~ @oolgobao_4 --- Update ----------
private void btnUpdate Click(object sender, RoutedEventArgs e)

{
if (listViewl.SelectedItems.Count > @)

{
DataRowView drv = (DataRowView)listViewl.SelectedItem;
string id = drv.Row[@].ToString();
SqglConnection con = new SqlConnection(@"Data Source=GTU-205a-09;Initial
Catalog=MultiModalTrasport;Integrated Security=True");
con.Open();
SglCommand comm = new SqlCommand("update Client set
Name=@Name, Adress=@Adress where ClientID=@ClientID", con);
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comm.Parameters.AddWithValue("@ClientID", id);
comm.Parameters.AddWithValue("@Name", textBoxl.Text);
comm.Parameters.AddWithValue("@Adress", textBox2.Text);

comm. ExecuteNonQuery();
con.Close();
ShowData();

}
}

BaQa&bQ BOBOQOBU) 7'6 Gb’bb%%a 8(")(388"3@ hOé‘aéGOé’l}, 60%0’80 140-8 dQOaB@O’l}

dobsdstrmn  gabsbemgdmmoas.

68‘56)0

B Baoconyonb 3rasBdatols Loe

— [ >

JrmalbgobIiD BISH0

dolsdaFHono

100 33250 3amad FeBnbaEmbo, T3
103 olbagsdy bynen Saonedn, badsHonggeam
111 EEbmdormed] aoo 3o, bag&eBg oo
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//-QOB(S)OBao_S ---Delete
private void btnDelete Click(object sender,

if (listViewl.SelectedItems.Count > 9)
{

RoutedEventArgs e)

DataRowView drv = (DataRowView)listViewl.SelectedItem;

string id = drv.Row[@].ToString();
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SqlConnection con = new SqlConnection(@"Data Source=GTU-205a-09;Initial
Catalog=MultiModalTrasport;Integrated Security=True");
con.Open();
SqlCommand comm = new SqlCommand("delete from Client where
ClientID=@ClientID", con);

comm.Parameters.AddWithValue("@ClientID", id);
comm.ExecuteNonQuery();
ShowData();
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Qﬁoh(ﬁboﬁaﬂao.
//-= goolsgobgo_6 --- Clear -------
private void btnClear_Click(object sender, RoutedEventArgs e)

{

textBox1.Text ="";
textBox2.Text ="";
textBox3.Text ="";

}
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CONSTRUCTION OF MULTIMODAL FREIGHT FORWARDING MIS USING
CASE DESIGN AND HYBRID PROGRAMMING TECHNOLOGIES
Gogichaishvili Giorgi, Surguladze Giorgi, Topuria Nino,
Petriashvili Lily, Surguladze Gia
Georgian Technical University
Summary

The present article discusses database design for Multimodal Freight Forwarding MIS system,
development of software and user interfaces using CASE design and hybrid programming
technologies. In particular, the article proposes conceptual schemes for multimodal freight
forwarding (ship, rail, motor and air transport modes) problem areas with tables of Customer
(owner of cargo), cargo (transportation object) and supplier — freight forwarder, with Object-Role
and Entity Relationship modeling (ORM/ERM) instruments, developed using Ms SQL Server
package. The article also discusses realization of interface for functional problem of database

administrator within environment of hybrid programming (WPF, C#, XAML).

ITOCPOEHUE ACY MYJIbTUMO/JAJIbHBIMHU ITEPEBO3KAMU I'PY30B HA OCHOBE
TEXHOJIOTMH CASE ITPOEKTUPOBAHUSA Y TUBPUTHOT'O TIPOTPAMMMPOBAHNS
loruyaumsunu 'eopruit, Cypryzaase I'eopruit, Tomypus Huwno,

[Merpuamsunu Jlnmu, Cyprynanze I'ma
I'py3unckuii TexHuueckuil Y HUBEPCUTET
Pesrome

PaccmarpuBatorcss BOIPOCHI IPOEKTHPOBAaHUA U IIPOTPaMMHOI peannsanyu 6a3 JaHHBIX,
mocrpoeHus uHTepdeiicoB momb3oBarens ACY MyJIbTHMOZAIBHBIMHU II€PeBO3KAMH TI'PY30B Ha
ocuoBe texHosuoruii CASE mpoexTupoBanus u rubpuAHOrO IporpaMMupoBaHus. B udacTHOCTH,
IIpe/|IaraloTCsA KOHIENTyaJlbHbIe CXeMbl (TaOIUIbI KINEHTOB, IPY30B, IIOCTABIIUKOB) IIPOGIeMHOM
006J1aCTH MYJIBTUMOZAIBHOM II€PeBO3KH TPY30B (MOPCKOIA, XKeIe3HOZOPOXKHBIH, aBTOMOOUIBHBIN U
BO3ZYIIHBIM BUABI TPAHCIIOPTAa) C IOMOILIBI0O MHCTPyMeHTOB OOBekTHO-poseBoro u CyurHOCTH-
ces3u mogenupoBanus (ORM/ERM) B cpeme Visual Studio.Net u 6a3sr manusix Ms SQL Server.
IToctpoern wuHTepdeiic byHKUMIA cucTempl BemeHusa bJI B WHTerpupoBaHHOH cpegne

nporpammuposanus (WPF, C#, XAML).
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